Arugula (Eruca sativa) is a green leafy vegetable; whose flowers, seed pods and seeds are edible. It's packed with vital nutrients that can help you step up your health without spending too much money. This study aims to fight pathogenic bacteria whether they affect plants or humans by stopping their growth and work as antibiotics. In the present study, water extract of Arugula leaves was effective against Escherichia coli HAS 11 (19mm) and Staphylococcus aureus HAS 1 (12mm), but no activity was observed against Erwinia amylovora HAS 12 and Bacillus cereus HAS 2. In the case of ethyl acetate extract, no antimicrobial activity against tested microorganisms, Staphylococcus aureus HAS 1, Bacillus cereus HAS 2, Escherichia coli HAS 11 and Erwinia amylovora HAS 12 was seen.
Introduction
Nature has been a source of medicinal agents for thousands of years and an impressive number of modern drugs have been isolated from natural sources; much of this isolation was based on the uses of these agents in traditional medicine (Cragg & Newman, 2001 ). The study of biologically active compounds from natural sources has always been of great interest to scientists looking for new sources of useful drugs for treating infectious diseases. In the present study, the in vitro effect of Eruca sativa leaf extracts (which is commonly known as Rocket) on the survival and growth of certain gram positive and gram negative bacterial strains was investigated. It belongs to the Brassica plant family (Cruciferae), and is immensely used as vegetable and spice. It originated in Mediterranean region and now is found around the word (Al-qurainy et al., 2010) .
The aim of the present study was to assess the in vitro antibacterial activity of medicinal plants extracts of E. sativa leaves.
Materials and Methods

Bacterial Strain
The antibacterial activity was screened against two Gram-positive bacteria (Staphylococcus aureus and Bacillus cereus) and two Gram-negative bacteria (Escherichia coli Erwinia spp.) were used as test microorganisms.
Sample Collection and Preparation of Arugula Leaves Extract
The arugula leaves were obtained from the market in Amman, Jordan. Samples were cleaned, dried in the drying oven at 50°C during 48h and ground extraction. Ethyl acetate and water were used foe extraction of the active material. The extracts were filtered using Buckner funnel and Whatmann's No. 1 filter paper. Extracts were kept at 40°C to preserve the antibacterial property before they were used for agar diffusion assay.
Determination of Antimicrobial Activity
All the bacteria tested were grown on Mueller Hinton Agar. The antibacterial activity of the extracts (ethyl acetate and aqueous extracts) were measured by a diffusion test using Mueller-Hinton agar previously inoculated with 1mL of 24h old of bacterial suspension (10 6 CFU/mL) (Changwei et al., 2008) . Wells in the agar media were prepared and filled with 20μL of extract. The plates were incubated at 4°C for 2h to allow diffusion of the active compounds in the medium (Tagg & Mcgiven, 1971) . Negative controls were prepared using the same solvent employed to dissolve the plant extract. Tetracycline was used as positive controls. Incubation of plates was performed at 37°C for 24h. Inhibition zones in mm around wells were measured. The antibacterial activity was expressed as the diameter of inhibition zones produced by the extract against test microorganisms. The experiment was repeated in triplicate and the mean of diameter of the inhibition zones was calculated.
Results
Plants have antimicrobial active compounds found in various plant parts such as stems, roots, leaves, bark, flowers or fruits and seeds.Thus, the medicinal and herbal plants have assumed greater importance in recent days, due to the tremendous potential that they offer in formulating new drugs against pathogenic bacteria (Malik, 2015) . Eruca sativa was investigated in this study.
Figures 1 and 2, 3 and 4 present diameters of inhibition zones exerted by the extracts and the standard towards tested microorganisms. Water extract of Arugula leaves was effective against Escherichia coli HAS 11 (19mm) and Staphylococcus aureus HAS 1 (12mm) as shown in Figures 1 and 2 , respectively, but no activity was observed against Erwinia amylovora HAS 12 (Figure 3) and Bacillus cereus HAS 2 (Figure 4 ). In the case of Ethyl acetate extract, no antimicrobial activity against tested microorganisms, Staphylococcus aureus HAS 1 (Figure 5 ), Bacillus cereus HAS 2 (Figure 6 ), Escherichia coli HAS 11 (Figure 7) and Erwinia amylovora HAS 12 (Figure 8 ) was seen. 
Discussion
In the present study on the antimicrobial activity of water and ethyl acetate extract of Arugula leaves against tested microorganisms, it was found inhibitory action of water extract against Escherichia coli HAS 11 (19mm) and Staphylococcus aureus HAS 1 (12mm) as shown in Figures 1 and 2 , respectively. While no activity against Erwinia amylovora HAS 12 ( Figure 3 ) and Bacillus cereus HAS 2 (Figure 4 ) was observed. The ethyl acetate extract shows no antimicrobial activity against Staphylococcus aureus HAS 1 (Figure 5 ), Bacillus cereus HAS 2 (Figure 6 ), Escherichia coli HAS 11 (Figure 7) and Erwinia amylovora HAS 12 (Figure 8 ).
In latest years, Rocket plant (Eruca sativa) has gotten more value as avegetable, and spice around the world, further it is considered to be an important chemoprotective plant. The rocket can be eaten at various ontogenic phases (Okeke et al., 2005) The beneficial and positive usefulness of the phytochemicals existing in rocket on health have been notified by a numeral of scientific research studies. As well, the utilization of vegetables with green leaves has been related with the minimized hazard of cardiovascular diseases (CVD) (Joshipura et al., 2001) . These advantageous effects have been linked to the variety of phytochemicals they consist of, such as vitamins (C, A), glucosinolates and flavonoids, all of which are found in large quantities in Brassicaceae crops (Jin et al., 2009; Bell, 2014) . The rocket is believed to be an extremely good resource of antioxidants, as it includes phenolic compounds, glucosinolates carotenoids and degradation products like isothiocyanates (Villatoro-Pulido et al., 2012) . Moreover, Eruca sativa has cytoprotective, anti-inflammatory, anti-ulcer and anti-secretory action (Alqasoumi, 2009; Khan, 2007; Heimler et al., 2007) .
The sensitivity of Escherichia coli HAS 11 and Staphylococcus aureus HAS 1 to arugula leaves consistent with published data about, but the results are difficult to compare because literature assays were carried out arugula seeds (Malik, 2015) . It found a remarkable antibacterial effect of extracts of Eruca sativa seeds against S. aureus (one of the most common of the Gram-positive bacteria causing food poisoning) and B. cereus.
It appears that overall the microorganisms were not as sensitive to the ethyl acetate extract compared with the water extract as determined by diffusion. The reasons for this could be that all of the identified components from Arugula active against microorganisms, water soluble compound, is most often obtained through initial water extraction.
Antimicrobial activity of Eruca sativa leaves was not previously reported. Most researches are about its seeds and flowers (Malik, 2015; Koubaa et al., 2015) Eruca sativa leaves may be useful in cases where prolonged use of antibiotics encourage development of opportunistic infections.
Conclusion
In conclusion, the data obtained in this study demonstrate that the use of arugula leaves as nutraceuticals may lower the risk of microbial infections, particularly in the intestinal and respiratory tract, mainly due to the protective action provided by its extract. Hence, this extract can be recommended for therapeutic purposes and be used as an alternative medicine.
